Costorage of BDNF and neuropeptides within individual dense-core vesicles in central and peripheral neurons.
Some central and peripheral neurons synthesize brain-derived neurotrophic factor (BDNF), and, after anterograde transport, release it at synapses. By immunocytochemistry, we examined, in rat and mouse, the subcellular localization of BDNF and BDNF/peptide coexistence, under normal conditions or after intrathecal infusion of nerve growth factor. In dorsal root ganglion neurons and afferent terminals, and in the parabrachial projection to amygdala, we show that BDNF is costored in individual dense-core vesicles (DCVs) with the neuropeptides calcitonin gene-related peptide (CGRP) and substance P. At both locations, nerve endings costoring all three peptides were fairly rare. Remarkably however, costorage occurred in a stoichiometric ratio of 0.7 BDNF:1 CGRP:1 substance P, and DCVs contained 31 (spinal cord) -36 (amygdala) times the amount of BDNF detected in agranular vesicles. This is the first direct demonstration in peripheral and central neurons from two different mammals, that a growth factor is selectively packaged together with neuropeptide transmitters within individual DCVs. It provides structural bases for differential release upon stimulation, and has important implications for understanding BDNF transmitter function.